The magnetic anisotropies of a patterned, exchange biased Fe50Mn50/Ni80Fe20 system are studied 12 using ferromagnetic resonance, supplemented by Brillouin light scattering experiments and Kerr 13 magnetometry. The exchange biased bi-layer is partially etched into an antidot geometry so that 14 the system approximates a Ni80Fe20 layer in contact with antidot structured Fe50Mn50. Brillouin 15 light scattering measurements of the spin wave frequency dependence on the wave vector reveal a 16 magnonic band gap as expected for a periodic modulation of the magnetic properties. Analysis of the 17 ferromagnetic resonance spectra reveals 8-fold and 4-fold contributions to the magnetic anisotropy.
the exchange bias properties of the continuous film. Fig. 1(b) illustrates the orientation of the cross-section with regards to the ADL. Re-deposition of material may have occurred during the etching process. The e-beam Pt at the top was deposited to protect the specimen during the FIB cut.
This shape is a result of the etch rates for the different 176 elements during the RIE process. In Fig. 2(b) , the re- Although it has not been possible to identify the origin 183 of the Ti, it is believed that its origin is related to con-184 tamination during the etching process since this element 185 only appears in regions exposed to the reactive ion etch- (θ H = 90 • ) to the exchange bias direction and the ADL 206 axis ( Fig. 1(b) ). The results show a clear easy axis 207 direction with an exchange bias field magnitude H b ∼ 5 208 mT. In the case of the ADL, the hysteresis was measured 209 with the external field applied along the lattice edges. 2.
377
The data corresponding to θ H = 10 • shown in Fig. 6 378 is used to demonstrate the existence of two softening 379 regions (black arrows) in the field range presented. In 
where γ is the electron gyromagnetic ratio. Assuming
where M ef f is the effective magnetisation. The Fig. 4 ).
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The applied field |µ 0 H| = 20 mT represents a good ap-821 proximation to the magnitude at which the softening of 822 mode I occurs. The magnetic configuration at this ap-823 plied field will be highly non-linear at certain angles due 824 to the proximity to the hard-axis of the ADL, for example at θ H = ±10 • . Given the 8-fold oscillation in the asymme-826 try of ∆f R , we can confirm that the asymmetry is caused 827 by the competition between ADL anisotropy and the ex- The micromagnetic simulation results shown in Fig. A4 
